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ABSTRACT

Pico satellite has limited surface to install the solar cells due to its extremely
limited size. Also, the sun incidence angle with respect to the solar panel continuously
varies according to the attitude control strategy and its important parameter for the
power generation. In this study, a concentrating photovoltaic system for pico satellite
application has been proposed that can enhance the power generation efficiency in
case of the unfavorable condition of the sun incidence angle with respect to the solar
panel of the satellite using the fresnel lens. To prove the possibility of maximizing the
power generation efficiency of the proposed concentrating power system, we have
performed the power measurement test using a solar simulator and commercial fresnel
lens. And on-orbit analysis of the power generation efficiency using the STK which is
a commercial S/W has also been performed based on the test results.
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Fig. 1. SPS-Alpha(NASA)[10]
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Total 4 Fresnel
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Installation Angle 6=90")
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Fig. 3. Power Measurement Test Set-up
Using Solar Simulator and
Commercial Fresnel Lens

Table 1. Specification of Solar Simulator
Name SolarTrainer Junior(IKS, Germany)
Irradiation Unit Halogen Lamp(Osram)
Irradiation 150W/m?
Solar Cell Polycrystalline Si Solar Cell
Cell Efficiency 17%(at 1000W/m?)
Cell Size 50mm x 100mm(per Cell)

Fig. 4. Configuration of Commercial
Fresnel Lens

Table 2. Specification of Commercial
Fresnel Lens

Name Convex Fresnel Lens
Material PMMA(Poly-Methyl Methacrylate)
Dimension 30mm x 189mm x 3mm

182mm
92%(at 40071100nm)

Focal Length

Transmission
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Table 3. Test Results Summary

Incidence Prmax(mW)
Angle w/o with with
a | p | Lens | Multi-array Lens |Fresnel Lens
67.5° 1.98 21
45° 0° 10,0032 1.41 1.79
22.5° 0.90 1.77
0° 1.01 7.63
0° 10.0032 2.66 25.05
15°] 15.79 12.62 15.67
90° 30°| 48.78 46 23.93
45°| 82.77 79.04 61.95
60°[109.76 106.16 90.73
90°|137.87 128.35 140.2

1U Cube Satellite
(Permanent Magnet
Stabilization(+Z Axis))

10. Simulation Model of 1U Standard
Cube Satellite

Fig.

Table 4. On-orbit Analysis Condition of
Power Generation Efficiency with
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Attitude Profile of Permanent
Magnet Stabilization Method[12]

Fig. 11.
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—49— w/o Lens
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Fig. 12. Analysis Results of On-orbit Power
Generation Efficiency
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